Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.042; wR factor = 0.104; data-to-parameter ratio = 10.9.
In the title compound C 26 H 25 NO 7 , the mean plane through the lactone-substituted ring of the pyrrolizidine moiety forms dihedral angles of 78.46 (6) and 58.28 (8) with the acenaphthylene moiety and the sugar based-lactone ring, respectively. The sum of the angles at the the N atom of the pyrrolizidine ring (335.0 ) is in accordance with sp 3 hybridization. Some atoms of the acetate group are disordered and were refined using a split model [occupancy ratio 0.673 (10):0.327 (10)].
Related literature
For the importance of pyrrolidine and pyrrolizidine compounds and background to this work, see: Boido et al. Synthesis of polycyclic compounds incorporating pyrrolidine and pyrrolizidine rings has been the center of attraction for the past several decades since it constitutes significant class of substances with highly pronounced biological activities (Nishimura et al.,1985) . Pyrrolizidine alkaloids represent a group of compounds present in a variety of plants throughout the world (Usha et al., 2005) . Acenaphthylene derivatives are found to have high κ-opioid receptor affinity and selectivity (Selvanayagam et al., 2004) . These derivatives are used as new conformationally restricted ligands for melatonin receptors (Jellimann et al., 2000) , liver regeneration (Gershbein et al., 1975) and antitumoral agents (Boido et al., 1994) .
Spiro compounds are often encountered in pharmacologically relevant alkaloids (Cravotto et al., 2001) . In view of the important biological activities, the structure determination of the title compound was undertaken (Fig.1) .
The lactone substituted ring of the pyrrolizidine moiety [C12/N1/C16-C18] forms dihedral angles of 78.46 (6)°, 58.28 
Experimental
To a solution of acenaphthoquinone (1 equiv) and proline (1.4 equiv) in dry toluene, α,β-unsaturated sugar lactone was added under nitrogen atmosphere. The solution was refluxed for 10 h until the reaction was complete which was monitored by TLC. The solvent was evaporated under reduced pressure and the residue was extracted with dichloromethane and water. The organic layer was dried with anhydrous sodium sulfate and concentrated in vacuo. The crude product was purified by column chromatography using hexane/EtOAc (8:2) as an eluent. Crystals were obtained by slow evaporation of the solvent.
Refinement
Both acetate groups are disordered over two positions with side occupancies of 0.673 (10) and 0.327 (10) respectively.
The disorder was refined using restraints for the bond distances of 1.50 (1) A° for C-C, 1.32 (1) A° and 1.20 (1) A° for C-O and C=O respectively. Restraints were also used to refine the atomic displacement parameters. The hydrogen atoms were placed in calculated positions and were refined with U iso (H) = 1.2U eq (C) for non methyl group and U iso (H) = 1.5U eq (C) for methyl group using a riding model.The absolute structure was not determined since no strong anomalous scattering atoms are present. 
